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Objective. To estimate whether the incidence of low birthweight and rates of infant
mortality were associated with Massachusetts health reform in the overall population
and for subgroups that are at higher risk for poor health outcomes.

Data Sources. Individual-level data on birthweight were obtained from the National
Center for Health Statistics detailed natality files, and aggregated county-level mortal-
ity rates were generated from linked birth—death files. We used restricted versions of
each file that had intact state and substate geographic identifiers.

Research Design. We employed a quasi-experimental difference-in-differences
design.

Principal Results. We found small and statistically nonsignificant associations
between the reform and the incidence of low birthweight and infant mortality rates.
Results were consistent across a number of subgroups and were robust to alternative
comparison groups and alternative modeling assumptions.

Conclusions. We found no evidence that the Massachusetts reform was associated
with improvements in individual low birthweights or county-level infant mortality
rates, despite increasing health insurance coverage rates for adult women of child-bear-
ing age. Because our mortality analysis was ecological, we are not able to draw conclu-
sions about how an individual-level health insurance intervention for uninsured
pregnant women would affect the mortality outcomes of their infants.
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Since the 1960s, U.S. policy makers have sought to improve infant health out-
comes by expanding access to health insurance, and they have done so with
mixed results (Institute of Medicine 1985; Howell 2001; Goodman-Bacon
2016). In this study, we examined whether the Massachusetts’ 2006 health
reform initiative was associated with changes in two infant health outcomes:
low birthweight and the infant mortality rate. The Massachusetts example is a
particularly important case to study both because it foreshadowed the
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Affordable Care Act (ACA) and, like the ACA, it featured a set of unique pol-
icy parameters that separated it from previous Medicaid expansions (e.g., an
individual mandate and an outreach initiative that drove high take-up, even
among those previously eligible for public coverage). This is the first study, to
our knowledge, to examine the associations of the Massachusetts reform with
low birthweight and infant mortality rates.

Background

The production of infant health is a complex process involving many medical
and social factors that play out over the course of a woman’s life (Lu and Hal-
fon, 2003). There are two primary pathways that could link health insurance
expansion to infant health. The first is improved access to medical care. While
the evidence is mixed, preconception, interconception, and prenatal care may
improve health at birth by identifying and treating maternal risk factors and
by modifying maternal health behaviors such as smoking that are known to be
associated with poor health at birth (Badura et al. 2008; Simon and Handler
2008; Currie and Rossin-Slater 2014). Improved access to medical technology
at birth and during the first few months of life might improve health and sur-
vivability, conditional on health at birth (Phibbs et al. 2007). The second path-
way through which expanded health insurance (and publicly subsidized
insurance in particular) might improve infant health is by freeing up financial
resources that would have otherwise gone to out-of-pocket medical expenses.
Families may reallocate such resources to activities known to be associated
with infant health (e.g., nutrition) and/or improved financial conditions might
reduce stress.

Previous evaluations of Medicaid have indeed found that health insur-
ance expansions reduce infant mortality. For example, Goodman-Bacon
(2016) found that the introduction of Medicaid in the late 1960s led to sizable
decreases in infant mortality. Currie and Gruber (1996) found similar evi-
dence stemming from the expansions of the 1980s. In both cases, mortality
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effects appeared to be driven by improved access to hospital care after birth,
rather than improved health at birth as measured by birthweight. Despite
plausible conceptual models linking health insurance, access to care during
pregnancy, and the eventual health of infants, both studies found small to null
effects on the incidence of low birthweight. These findings are consistent with
other state-specific studies of Medicaid expansion (Howell 2001).

The policy parameters of previous Medicaid expansions might account
for small to null effects on health at birth and larger effects on survival. At its
inception and during the expansionary period of the 1980s and 1990s, Medi-
caid eligibility for low-income adult women was conditioned on parenting or
pregnancy and the application process was burdensome and time consuming.
The combination of restrictive categorical-based eligibility and low take-up
may have delayed entry into prenatal care and/or reduced access to precon-
ception care. These barriers may have attenuated potential effects on health at
birth and subsequent mortality (Currie and Gruber 1996; Currie and Grogger
2002; Rosenberg et al. 2007). Despite less than perfect take-up during early
periods of pregnancy or the preconception period, uninsured women and
their infants qualifying for Medicaid were very likely to obtain coverage at the
point of delivery because hospitals faced strong incentives to enroll otherwise
uninsured women (via presumptive eligibility). Access to Medicaid at the time
of birth may have improved infants’ access to life-saving hospital services
(Currie and Gruber 1996, 1997; Currie and Grogger 2002).

The policy characteristics of the Affordable Care Act (ACA), and the
2006 Massachusetts reforms that preceded it, differed from prior Medicaid
expansions in ways that might be important for infant health outcomes. Public
health insurance was expanded to low-income populations regardless of fam-
ily structure. The individual market was reformed through guaranteed issue
and community rating. Low- and middle-income consumers not eligible for
Medicaid were given tax credits to offset the costs of private coverage. Impor-
tantly, coverage options for adults were not conditional on parenting or preg-
nancy status, many residents were required to obtain coverage or face a
penalty, and the reforms were accompanied by large outreach efforts. In Mas-
sachusetts, the result of the 2006 reform was high take-up of insurance cover-
age even among groups that were previously eligible, but had not enrolled in
Medicaid (Sonier, Boudreaux, and Blewett 2013). A similar “welcome mat”
effect is now being observed for the ACA (Frean, Gruber, and Sommers
2017). As aresult of more timely take-up, some women may have gained cov-
erage or obtained more generous coverage early in pregnancy or been cov-
ered during the interconception period. As a consequence, the Massachusetts



Association of Health Reform and Infant Health 2409

reform may have affected infant health differently than previous Medicaid
expansions. On the other hand, the Massachusetts reform may have had a
more modest effect on outcomes compared to Medicaid’s introduction or
expansion in the 1980s, given that it targeted a less disadvantaged population.

The Context in Massachusetts

In 2005, one year before Massachusetts enacted reform, 7.8 percent of Mas-
sachusetts infants were born with low birthweight (<2,500 g), 10 percent were
deemed in less than excellent health based on 5-minute Apgar scores, and the
infant mortality rate was 5.1 per 1,000 deliveries (Centers for Disease Control
and Prevention 2014). Infant health outcomes in Massachusetts were only
slightly better than the average across the 50 states and the District of Colum-
bia. Poor infant health outcomes in Massachusetts, like the rest of the United
States, were not equally distributed. For example, in 2005, the African Ameri-
can infant mortality rate (IMR) in Massachusetts was 2.3 times the state aver-
age and the Hispanic IMR was 1.4 times that of the state average (Caceres,
Orejuela-Hood, and West 2016).

Despite an already robust health care system that included ambulatory
and hospital care that was higher than average in quality and despite high
levels of prereform insurance coverage, previous studies of child and adult
outcomes have found that the reform led to reductions in unmet medical
needs and increased use of preventative services (Long et al. 2010; Kolstad
and Kowalski 2012; Agency for Health Care Research and Quality, 2016).
Self-reported health improved and all-cause adult mortality for adults
declined by 3 percent (Courtemanche and Zapata 2013; Sommers, Long, and
Baiker 2014). Not only did the Massachusetts reform increase health care
access and improve health, but it also reduced medical debt (Mazumder and
Miller 2016).

The reform could have also impacted access to contraceptive care which
may have affected rates of low birthweight and infant mortality by extending
birth intervals. Evidence on the impact of the reform on contraceptive care is
thin, but one focus group study suggested that the reform did improve access
for low-income women utilizing family planning clinics (Dennis et al. 2012).
Another paper found that the reform reduced fertility among unmarried
women, but not married women (Apostolava-Mihaylova and Yelowitz 2017).

The effects of reform were broadly felt. Although relative measures of
racial and socioeconomic disparities were not erased, the reform improved
outcomes (in absolute terms) for racial minorities and socioeconomically
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disadvantaged populations (Zhu et al. 2010; Van Der Wees, Zaslavsky, and
Ayanian 2013).

In this study, we examined whether the 2006 reform in Massachusetts
was associated with changes in the incidence of low birthweight and rates of
infant mortality. The Massachusetts reform is an important bellwether for the
rest of the country because it occurred over 10 years ago and we can now
examine its impact on longer run trends.

METHODS
Data

Data on infant health outcomes came from two sources compiled by the
National Center for Health Statistics (NCHS). To study infant mortality rates,
we used the 20012012 period linked birth—death files (mortality data, here-
after). These data are compiled from death certificates for all infants in the Uni-
ted States that died prior to their first birthday. Records are matched to
corresponding birth certificates to obtain information about circumstances at
birth. The linked birth data include only deceased cases so we had to aggre-
gate the data to obtain an appropriate denominator. We generated infant mor-
tality counts and rates (deaths per 1,000 live births) at the county-race-year
level. Our mortality data formed an unbalanced panel given that there were
not live births in every county-by-race-by-year cell. Because our mortality
analysis is conducted at an aggregated level, we cannot draw conclusions
about the association of reform with individual mortality.

Our primary measure of health at birth was an indicator of low birth-
weight (<2,500 g) obtained from the 2001 to 2012 Natality Detailed Files
(birth data, hereafter). We also examined four secondary outcomes from the
birth data, including very low birthweight (<1,500 g), 5-minute Apgar scores,
prematurity (<37 weeks’ gestation at the time of birth), and small-for-gesta-
tional age. While our main focus is on low birthweight and infant mortality
rates, results concerning the secondary outcomes are discussed below and pre-
sented in the Appendix SA2. The birth data contain a (nearly) complete cen-
sus of all births in the United States. We utilized a number of demographic
characteristics associated with health insurance and birth outcomes, including
mother’s race, age, and marital status and the birth order and gender of the
infant. We included only singleton births. The birth data are at the individual
level, and because of the large number of observations even small, nonrele-
vant differences were often statistically significant at the p < .05 level.
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We used restricted versions of both data that have state and county of
residence indicators. Using the county indicators, we merged the data with
county-level poverty and unemployment to control for fluctuations in macro-
economic conditions, including effects of the Great Recession.

The birth and mortality data had two important limitations. The first is
that birth certificates collect an important set of demographic covariates, but
they lack other important predictors like income. The second limitation is that
in 2003, a new birth certificate form was issued, but states were given the
option about when to implement it. Massachusetts adopted the new birth cer-
tificate in 2011. Thus, we were confined to using only the subset of variables
that were consistently measured in the old and revised form. Key variables
that are not comparable over time are educational attainment, the timing of
prenatal care initiation, physical activity, and smoking status. NCHS reports
that while the old and revised certificates collected these variables, they did so
in different ways which prevent comparability across state and year. Begin-
ning in 2010, NCHS sets these variables to missing in states that use the old
certificate, even in the restricted file. In some analyses, we used education, but
we could only do so for the 2001-2009 data.

The final dataset we utilized was the 20022013 Annual Social and Eco-
nomic Supplement to the Current Population Survey (CPS). We used the CPS
to examine how unadjusted uninsured rates for women of child-bearing age
changed from pre- to postreform. More complete analyses of the reform’s
effect on coverage are provided elsewhere (e.g., Long et al. 2010; Sonier, Bou-
dreaux, and Blewett 2013).

Analysis

Our approach followed previous evaluations of Massachusetts reform (Love
and Seifert 2016). Using a difference-in-differences design, we compared pre—
postchanges in Massachusetts to pre—postchanges in a set of comparison
states. The comparison states included four other New England states that
neighbored Massachusetts: Maine, New Hampshire, Vermont, and Rhode
Island. We did not include Connecticut because it expanded Medicaid in the
postperiod. In the Appendix SA2, we show the results of sensitivity tests in
which we include both Connecticut and New York. Using indicator variables,
we divided the study period into three policy periods: a preperiod (2002
2005), an implementation period (2006 and 2007) in which some but not all of
the policy had been implemented, and a postperiod (2008-2012). These per-
iod indicators were set in reference to year of birth, and in a robustness test,
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we explored whether our results changed when setting the policy indicators in
reference to approximate date of conception (estimated using gestational age
at birth).

Our difference-in-differences approach controlled for any trends or con-
temporaneous shocks that were common to the treatment and control states.
Controlling for these trends is clearly important, given a context of contempo-
raneous but unrelated improvements in infant health (Mathews, MacDorman,
and Thoma 2015). The assumption of our design is that changes in the com-
parison states represented the changes that would have occurred in Mas-
sachusetts had the reform not taken place. To assess the appropriateness of this
assumption, we graphically and statistically inspected the data for differential
temporal trends during the preperiod. We also examined whether our results
changed using alternative comparison states.

We implemented the difference-in-differences analysis using multivari-
able regressions. In the mortality analysis, we controlled for race (non-Hispa-
nic white, non-Hispanic black, all other race/ethnic groups), county-by-year
unemployment and poverty. In the birth data, we had access to more covari-
ates. We controlled for maternal age in years (<21, 21-34, >35), race (white,
non-hispanic; black, non-hispanic; other, non-Hispanic; Hispanic), infant’s
gender, birth order, and county-by-birth year poverty and unemployment.
All models included birth year fixed effects to control for cohort-specific pat-
terns and state fixed effects to control for unique state attributes.

We modeled mortality (a count variable) using negative binomial regres-
sion where the number of births per cell was used as the exposure variable.
We transformed the coefficients so that they represent incidence rate ratios.
Low birthweight (a 0/1 indicator) was modeled using linear probability mod-
els at the individual level as is common in state health policy research, and in
Appendix SA2 we show that the linear probability results are similar to the
average marginal effects from logistic regression. In both models, we clustered
standard errors on state. While we were concerned that our inference strategy
might tend to over-reject the null given a small number of clusters, we show in
Appendix SA2 that key results are robust to using a studentized wild-cluster
bootstrap (McKinnon 2014).

Subgroup Analyses

Consistent with previous research on the Massachusetts reform, our main
analysis considered all women, not just women who were uninsured prior to
reform (cf. Long et al. 2010). However, some women were more likely than
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others to be affected by the policy change (e.g., the uninsured or underin-
sured), so we examined the association of reform on infant mortality rates and
low birthweight overall and for a set of predefined subgroups that were more
likely to benefit. Unfortunately, insurance status was not consistently mea-
sured in either dataset and would otherwise be endogenous (e.g., a family
might choose their insured status based on the infant’s expected health). In the
birth data, we examined associations by mother’s age and race, marital status,
and educational attainment (for 2001-2009 only). Minority and lower SES
women had lower insured rates prior to reform and lower SES women experi-
enced larger gains in coverage, access, and use of care as the result of reform
(Long et al. 2010). Therefore, associations between reform and infant health
may have varied across these strata. In the mortality analysis, we were limited
by cell size and thus examined only the overall population and non-Hispanic
black and non-Hispanic white deaths separately.

RESULTS

In the analytic birth data, we observed a total of 1.5 million births over the 12-
year study period. Baseline (2001-2005) composition of Massachusetts and
the comparison states are presented in Table 1. Massachusetts births were to
older mothers, on average, compared to the comparison state births (p < .05).
Massachusetts births were also less likely to be white, non-Hispanic and less
likely to be born into an unmarried parent household compared to their coun-
terparts (p < .05). Massachusetts had lower poverty and unemployment
(p < .05). The large sample sizes in the birth data mean that even clinically
irrelevant differences in Table 1 are statistically significant. Nonetheless, the
imbalance of covariates at baseline underscores the need for our quasi-experi-
mental approach and our use of state fixed effects, which controlled for both
observed and unobserved time-invariant differences between Massachusetts
and the comparison states.

Panel A of Figure 1 displays uninsured rates from the CPS and demon-
strates the relevance of the reform to health insurance coverage. The figure
suggests that reform was associated with substantial declines in the uninsured
rates for adult women of child-bearing age (age 19-44). The uninsured rate fell
from a peak of about 12 percent in the preperiod to alow of about 4 percent in
the postperiod.

Another useful source for gauging how many births were potentially
impacted directly by the reform comes from the Massachusetts’ Pregnancy
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Table 1: Baseline Characteristics, 2001-2005 Birth Data

Comparison States Massachusetts
% SE % SE

Male 51.37 0.10 51.15 0.08
Live birth order

Ist 43.52 0.10 44.79* 0.08

2nd-3rd 48.75 0.11 48.42* 0.08

4th or later 7.74 0.06 6.79* 0.04
Maternal age

Less than 21 10.41 0.06 7.87* 0.04

21-34 72.96 0.09 69.55* 0.08

35+ 16.63 0.08 22.58* 0.07
Maternal race/ethnicity

White, non-Hispanic 82.19 0.08 71.37* 0.07

Black, non-Hispanic 3.09 0.04 8.41* 0.05

Other, non-Hispanic 8.07 0.06 7.68* 0.04

Hispanic 6.66 0.05 12.54* 0.05
Maternal marital status

Unmarried 31.99 0.10 28.56* 0.07
County economic characteristics

Poverty rate 9.57 0.01 9.50* 0.01

Unemployment rate 4.46 0.00 5.01* 0.00

*Indicates a significant difference from the comparison states, p < .05.
Source: 2001-2005 Natality Detail File and Area Health Care Resources File.

Risk Factor Surveillance System (PRAMS; National Center for Chronic Dis-
ease Prevention and Health Promotion 2017). In 2007, the earliest year of
available data, 16.2 percent of births (or about 12,630 births) occurred among
women who were uninsured just prior to their pregnancies. An additional 15.9
percent of deliveries (about 12,396) occurred among mothers who received
Medicaid financed prenatal care but were not covered by Medicaid just prior
to pregnancy and thus may have entered prenatal care relatively late in preg-
nancy and/or had disruptions in care during the pre- or interconception peri-
ods. By 2011, the prepregnancy uninsured rate was a third the size of that in
2007 (5.4 percent or 4,210 births) and 8.7 percent of women receiving Medi-
caid prenatal care did not have Medicaid prior to pregnancy (6,365 births).
Given that the earliest year of PRAMS data occurs during the implementation
year of the reform, these estimates provide a rough lower-bound sense of the
number of deliveries that were likely to be directly affected.

Panel B of Figure 1 plots the average number of prenatal visits,
obtained from the birth data. Prenatal care is one of several mechanisms
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Figure 1: Health Insurance and Prenatal Visits in Massachusetts and Four
Comparison States. (A) Uninsured Rates among Women Aged 19-44; (B)
Average Number of Prenatal Visits

(A)
o |
B
o _|
3
ks ‘|'
[
5
£7] ¥
5
- l |
=}
D ©
o
e
[
a
<«
o4
T T T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year
—e— MA Comparison States
(B)
<+
ht
j2]
=
IRy
=
=
-
<
=
(5]
=
[=9)
: /O\-/'—’_.
@ ~ |
S
=
- |
=

T T T T T T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Year

—— MA Comparison States

Source: 2002-2013 Current Population Survey, Annual Social and Economic Supplement and
2001-2012 birth data. The vertical lines indicate the implementation period. Error bars are 95%
confidence intervals.



2416 HSR: Health Services Research 53:4, Part I (August 2018)

described in the introduction that might connect health insurance to
infant health. In the prereform period, Massachusetts women averaged
about a half visit less than comparison state mothers. There was a slight
decline in the number of visits in Massachusetts during the preperiod
and then a slight increase in the postperiod. However, women in the
comparison states also experienced an increase during the postperiod,
suggesting that change in the number of prenatal visits in Massachusetts
may not be attributable to the reforms. Unfortunately, the birth data
available to us do not consistently track the timing and adequacy of pre-
natal care initiation over state and year—a more relevant metric for
measuring appropriate prenatal care use.

Figure 2 plots the incidence of low birthweight and infant mortality rates
in Massachusetts and the comparison states over time. For both outcomes the
preperiod trends appeared similar in Massachusetts and the comparison
states, a key assumption of the difference-in-differences design. Results from a
more formal test of this assumption are reported in Appendix SA2. Using the
preperiod birth data (years 2001-2005), we regressed the indicator of low
birthweight on continuous year, indicator for Massachusetts, and the interac-
tion of year and Massachusetts. The interaction term was near zero and non-
significant (p = .165), suggesting similar linear time trends in the treatment
and comparison states prior to the introduction of reforms. Returning to Fig-
ure 2, the incidence of low birthweight decreased in Massachusetts and the
comparison states in the postperiod. Between 2007 and 2012, there was a
steady decline in infant mortality in both Massachusetts and the comparison
states.

Table 2 presents the regression adjusted difference-in-differences esti-
mates from the low birthweight analysis, which was based on individual-level
data. Estimates are for the overall population and for subgroups of women
described above. The coefficients have been scaled by 100 to represent per-
centage point change. We present only the coefficients of interest, but full
model results are available in Appendix SA2. In the overall population, the
reform was associated with a small, but statistically significant increase in low
birthweight during the implementation period. The association was small (a
0.25 percentage point change) and it appeared to be driven by a larger decline
in low birthweight in the comparison group than in Massachusetts (Figure 2).
The association faded out in the postperiod. This pattern of results was gener-
ally consistent for each of the prespecified subgroups. While the point esti-
mates for Non-Hispanic African Americans, Hispanics, and unmarried
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Figure 2: Low Birthweight and Infant Mortality in Massachusetts and Four
Comparison States, Singleton Births. (A) Incidence of Low Birthweight

(<2,500 g); (B) Infant Mortality per 1,000 Live Births
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mothers were negative, suggesting a reduction in low birthweight, the esti-
mates were not statistically significant.

Table 3 presents incident rate ratios (IRRs) based on aggregated
counts of infant mortality, adjusting for race, county-level poverty and
unemployment, and state and year fixed effects. Overall and for each sub-
group considered, the IRRs for each outcome after implementation of the
Massachusetts reform were near unity and not statistically significant. The
exception was for infants born to mothers of other races. During the
implementation of reform, there was a statistically significant decline in
mortality rates, but the postperiod was associated with a nonsignificant
increase, relative to the preperiod.

Table 2: The Association of Massachusetts Health Reform with the Inci-
dence of Low Birthweight (Percentage Point Change), Overall and by Sub-

group

Est. SE p-Value

Overall population
Treat x Implementation 0.25 0.04 .004
Treat x Post 0.10 0.14 .527
Baseline mean in MA 5.28 0.04

Non-Hispanic white mothers
Treat x Implementation 0.32 0.09 .020
Treat x Post 0.22 0.11 133
Baseline mean in MA 4.40 0.03

Non-Hispanic African American mothers
Treat x Implementation 0.07 0.25 .801
Treat x Post —0.34 0.23 220
Baseline mean in MA 9.30 0.01

Hispanic mothers
Treat x Implementation 0.32 0.28 324
Treat x Post —-0.33 0.22 208
Baseline mean in MA 6.91 0.12

Unmarried mothers
Treat x Implementation 0.13 0.08 .166
Treat x Post —-0.23 0.14 .168
Baseline mean in MA 7.90 0.08

High school education or less (2001-2009)
Treat x Implementation 0.10 0.05 102
Treat x Post 0.07 0.17 .703
Baseline mean in MA 7.00 0.07

All estimates are from separate regressions. Coefficients and standard errors have been scaled by
100 to represent percentage point change. Models adjust for mother’s age, race, and marital status,
birth order, county-level poverty and unemployment, and state and year fixed effects.
Source:2001-2012 Birth Files and Area Health Resources Files.
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Sensitivity Analyses

In Appendix SA2, we present the results of several robustness tests. For exam-
ple, we came to similar conclusions when we included Connecticut and New
York and when we dropped Maine and Vermont (which implemented small
insurance reforms in 2006). We also came to similar conclusions when defin-
ing the policy period indicators in reference to approximate date of concep-
tion rather than date of birth. We came to similar inferences when estimating
average marginal effects from logistic regression and when estimating confi-
dence intervals using a studentized wild-cluster bootstrap. The reform had
similar associations with other infant health outcomes that were measured in a
consistent fashion across state and year. These secondary outcomes included
very low birthweight, small-for-gestational age, premature birth, and 5-minute
Apgar scores. Finally, the mortality analysis was not affected by restricting the
data to a balanced panel in which the same set of county-by-race cells are
observed in every year.

Table 3: The Association of Massachusetts Health Reform with Aggregated
Counts of Infant Mortality, Overall and by Subgroup

IRR SE p-Value

Overall population
Treat x Implementation 0.981 0.051 714
Treat x Post 1.049 0.089 572
Baseline rate in MA (per 1,000 live births) 3.73 0.25

Non-Hispanic white mothers
Treat x Implementation 1.044 0.065 494
Treat x Post 1.019 0.052 716
Baseline mean in MA (per 1,000 live births) 2.89 0.11

Non-Hispanic African American mothers
Treat x Implementation 1.039 0.167 811
Treat x Post 0.925 0.268 .788
Baseline mean in MA (per 1,000 live births) 8.13 0.48

All other mothers
Treat x Implementation 0.810 0.021 .000
Treat x Post 1.653 0.488 .089
Baseline mean in MA (per 1,000 live births) 4.90 0.265

All estimates are from separate regressions. IRR represents incident rate ratios and SE are Hubert
—White standard errors, clustered on state. Models control for race, county-by-year poverty, and
unemployment and state and year fixed effects. See Appendix SA2 for complete regression results.
For the overall analysis, n = 2,035.

Source: 2001-2012 Mortality Files and Area Health Resources Files.
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DISCUSSION

This study contributes new data about the association of health insurance
expansions and infant health outcomes. Specifically, we examined if the 2006
Massachusetts reform was associated with changes in infant mortality rates or
an infant’s risk of low birthweight. We did not find compelling evidence that
health reform in Massachusetts had an association with either of these indica-
tors of infant health. Our 95% confidence intervals for a postperiod effect on
low birthweight imply that we can exclude estimates larger than 0.3 percent-
age point decline for the full population and a 0.99 percentage point decline
for non-Hispanic African American infants (see Appendix SA2).

Our results differed in some respects from previous work on the Mas-
sachusetts reform. Despite a robust health system and high levels of insurance
coverage prior to 2006, a large body of evidence suggests that the reform was
associated with increased health care utilization, improved adult and child
health, decreased adult mortality rates, and reduced measures of financial bur-
den (see review in Love and Seifert 2016). Increased health care use, reduction
in financial strain, and improvement in the general health of women of child-
bearing age may have important implications for infant health. However, in
this study, we found no evidence that health reform in Massachusetts had an
association with infant health, as measured by low birthweight and infant mor-
tality rates. This finding was consistent across different subgroups that varied
in their risk for poor outcomes and the likelihood that reform was a salient pol-
icy change given prereform levels of insurance coverage. However, it is
important to recognize that our analysis measured the association of outcomes
with the reform, not with insurance coverage per se. Our results were robust
to different control groups and alternative modeling assumptions.

Odur results are consistent with previous studies of Medicaid expansions
that have found small to null associations with birthweight. Our mortality
results are less consistent with previous research which has tended to find
moderate-to-larger effects (Currie and Gruber 1996; Goodman-Bacon 2016).
Our mortality results also depart from some international universal coverage
expansions. For example, Canada’s universal coverage expansion was associ-
ated with reduced infant mortality rates (Hanratty 1996).

Our failure to find an association between health reform and infant
health in Massachusetts could be attributed to several factors. One likely rea-
son is that the safety net in Massachusetts could have already been delivering
high-quality and timely care to uninsured expectant mothers such that the
dose of reform was not large enough to show up in the measures we examined.



Association of Health Reform and Infant Health 2421

For example, since 1991, the state has supported a relatively extensive system
of family planning clinics that deliver contraceptive care and other women’s
health services with sliding scale fees. In 2003, the state mandated that all
FDA-approved contraceptives be covered equally (Dennis et al. 2012, 2013).

Insurance reforms adopted as part of the ACA may have substantially
different effects in states that did not share the baseline environments in Mas-
sachusetts. Unfortunately, our data did not allow us to examine whether the
Massachusetts reform was associated with the proximate mechanisms that we
postulated could link reform to infant outcomes: more timely care for women
before and during pregnancy, improved financial resources, and improved
hospital care for infants. This limitation dampens our ability to generalize our
findings to other settings.

The findings of this study should be interpreted in light of the following
limitations. First, like other studies of Medicaid’s effect on mortality (Currie
and Gruber 1996; Sommers, Long, and Baiker 2014; Goodman-Bacon 2016),
our study of infant mortality rates was ecological. Therefore, we cannot be cer-
tain that an individual-level intervention of insurance coverage to uninsured
pregnant women would not result in a change in the mortality of their infants.
Second, this study relied on the assumption that the change in the control
states was an accurate reflection of the change that would have occurred in
Massachusetts had the reform not been implemented. There is no definitive
test for the appropriateness of our comparison groups, but we found similar
pretreatment trends and our results were consistent when using alternative
comparison state groups. However, it is possible that some other change, such
as a reduction in early elective delivery among comparison state hospitals that
was correlated with the timing of reform but not a result of it, biased our results
toward zero. Another limitation centers on our measurement of infant health.
We focused on birthweight which is a limited proxy of infant health and infant
mortality which is an extreme health state. It is possible that reform was associ-
ated with infant health outcomes that were not captured in our outcomes. A
final limitation was that we clustered our standard errors on state to handle
autocorrelation, yet clustered standard errors are known to be biased when
the cluster size is small (Cameron and Miller 2015). However, the direction of
the bias is typically to understate standard errors and over-reject the null
hypothesis. Given our null findings, our underestimation of standard errors is
likely not an important concern and a more robust method did not change our
conclusions (see Appendix SA2).

The Massachusetts reform foreshadowed many components of the
ACA. Existing evidence on the ACA suggests that it is associated with a large
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change in health insurance coverage and use of medical care (French et al.
2016; Obama 2016). The results from our study do not preclude potential
associations of the ACA with infant health. Not only is the ACA having a large
effect on coverage, but it also includes specific maternal and infant health
demonstrations that might have impacts that are independent of coverage
gains (Center for Medicare and Medicaid Innovation 2015; Simmons et al.
2016). Improving infant health, especially for disadvantaged populations,
remains an important public policy goal, and continued work is needed to
identify evidence based and cost-effective strategies. As previous work has
suggested, effective strategies likely must include both health system and
socially focused interventions (Lu and Halfon, 2003).
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